To make sperm, male germ cells must progress through a controlled series of divisions-11 mitotic and two meiotic-in the mouse. A new study shows that the transcriptional regulator DMRT6 coordinates a key transition during this process: the switch between mitotic and meiotic differentiation programs.
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DMRT6 is a member of the highly conserved Doublesex family of transcriptional regulators, which regulate sexual development in a wide variety of species. During mammalian spermatogenesis, the related protein DMRT1 acts at earlier stages-for instance, stimulating spermatogonial proliferation and differentiation while inhibiting meiotic initiation. DMRT7 operates during later stages of spermatogenesis and regulates functions such as sex chromosome inactivation. In the new study, Teng Zhang et al. [1] show that DMRT6 spans the regulatory gap between DMRT1 and DMRT7 in mice, thereby controlling developmental transitions in the mid-phases of spermatogenesis.
More specifically, the researchers showed that DMRT6 was expressed in differentiating spermatogonia in the postnatal mouse testis, and disappeared as the germ cells transitioned to meiotic spermatocytes. They provide evidence that DMRT6 negatively regulates several spermatogonial differentiation factors, turning them off sequentially as the cells ready for meiosis. The researchers showed, for instance, that mice deficient in Dmrt6 have inappropriate expression of spermatogonial differentiation factors. DMRT6 also turns on several factors required for progression through meiosis.
Chromatin immunoprecipitation experiments suggest that DMRT6 may directly regulate many of these key stage-specific genes, and that it may also operate in concert with DMRT1. The authors speculate that DMRT1/DMRT6 heterodimers may repress genes that are activated by DMRT1 during early spermatogenesis. The findings help outline what the authors call a DMRT-directed regulatory ''relay'' that guides male germ cell development.
